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e Physicsassociated with T's
 Run| Experience

 Runll Tau Triggers

 Run Il Tau Specification

* Run Il Tau Reconstruction code

Tau = “T decaying into hadrons’
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Physicswith Tau’s
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Run | Experience

e FINDTAU module: creation of TAUO bank

Primary seed: a JETCLU cluster above E; threshold found in
cone 0.4 n-¢

Reclustering: build continuous cluster of towers above shoulder
threshold

Compact cluster: (N, ers < 6)

Associated track: track with P, above threshold pointing on
cluster

Cluster parameters are recal culated according to track associated
Z coordinate

Cone 10° is searched for associated tracks
| solation annulus 10°-30° is searched for veto tracks

TAUFND: CESisincluded to recover y' s (10 s)

« CDF Notes 2616, 2661, 2490, 2854, 3061, 3545,
3585,3840, 3932, 5251,
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RUN Il Tau Triggers

e e+ 2D isolated track

— Note 4807 by M.Chertok, J.Done, T.Kamon, Y .Kato,
R.Oisni, A.Savoy-Navarro, Y.Selya

— Note 4718, section 3.25

U+ 2D isolated track

— Note 5157 by M.Chertok, J.Done, T.Kamon, Y .Kato,
R.Oishi, A.Savoy-Navarro, Y.Selya

— Note 4718, section 3.25
* T, T, T,tMET
— Under study by P.Murat and F.Ratnikov
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Level 2 cross section

[L2: fraction of the seed tracks with ISO < ISO(THR) |

1
* conclusion: if we require efficiency
o : : : : : : : : : to be high, the tracking isolation gives
06— ___________ ___________ m@ ___________ ____________ ____________ ___________ 30-40% better rejection power at the
= minbias same efficiency
04 NN R S R S S + require N (XFT tracks) = 0 in 10°-30° 2D
P S ER S S s SR b [ — annulus around the seed track
o e +  Thresholds
0()_()'10'20'30'40'50'60'?'I - Clustering: 8GeV/1GeV

0.8 _0.!? 1
L2 track isolation
- Cluster Et > 10 GeV

- Seed track Pt > 5 GeV

| L2: fraction of the clusters with ISQ{cal) < THR |

* 3 events out of 1.5*10**6 survive
* o(L2) = 3*18nb = 55 nb
* total L2 budget is aboutl1800nb

. _ ........ 0 ........... ........... ........... ............ ............ ........... - 27% of all the events have 2 central
: : : ' ' ' ' ' ' towers with Et > 5 GeV, i.e. acceptance

= is a major factor
1| Wean = 06106
¢ [RMs = nass

- L2 efficiency is of the order of 40%,
which is 63% per 1

- E(L1+ L2)+ acceptance = 11%

o
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L2 cluster isolation
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Run Il Tau specification

http://www-cdf.fnal.gov/internal/upgrades/daq_trig/twg/hlo/hlo _home.html

Tau working group (J. Conway et al.): toward a creation of offline code to
reconstruct taus decaying to hadronic final state (started in the May, 2K)

Versina 14
May 24, 3999

EET Spec for Variables Needed for Tight High- I, Centrad Taus
Electroweak, Exotics, and Top Trigger/ DA Subgroups

As o the muon and electon ceses, the Phrsios Greoups need to define the quantities we would
Like to have ceadily avallable to cub oo in ooder be define a tight central tau. It 3s hoped that the
Flechroweak Exat:

and Top [EET) groups van agree on & vommen definitivn for kigh Kb cenbeal
Laus as a first sbep. The inbegoation of Lhis with the GOD and B groups [ hacder prablem ) can
start b the same tune. The ficst sbep is te agree on what vadables will be casly availsble. The
presumption is thab we stact by cubbing on bhe things we undeestand well from Bun §, but have
aveilable the hoks to add information fom the new tradking svsbems as we learn.

This is inbended as & draft spec for the Phs

s Croups b discuss and fesh out.

1 Run I Tau Variables Used

Ter establish a bassline, we here preseot which vaniables were wsed 1 several cepreseobative bau
analvses from Bun L We note that tha

s naf bhe st Bor Buo {1 butb s to remind the gentle reader
what we have done 1 the past. The varables we weould like are histed i the sechion afber Lhas one..

1.1 Run I Criteria for Making a TAUOQ Bank

W quete & description of how @ TAUO back is made 11 “The tau clustering alporithm 2] begins
by checking the B, of the tower with the highest By in e standacd D toclustec’. IFthe B of this
tower is Lagger than 4 GeV, it is defined as the seed towec for 2 tau duster, The celorimeter towers
fore a grid i gk space. All of the eight towers surcounding the seed tower that have £
berome part of the tau duster. The algorithm then selects narrow celocimeter clusters by requiring
that there be Fewer thao 6 towers in 2 dustec. Clusters with more towers are deopped.” By default
the algorithm requires & oinimum total cluster By of 8 OV

*Next, the highest-py track with pp = 4 c pointing within & cone of redius 14 o -k
space from the cluster ceoter becomes the seed track’. If there 3 oo such track found the tau
duster s doopped. I there is o primacy s-verbex a8 measured by the vertex chamber (1K) vithia

5 cm of the 5 of the track this becomes the s

vierkex of Lhe T jeb, otherwise the s of the seed brack
3 used. The calorimeter quantities [ £ o) of the cluster ace recaleulabed using this s T
proe b OV fcand & 5 within &) co of the s-verbex of the v b, that alse extrapolate bo a tavwer in
the cluster, are defined as shoulder bracks”. The brack multipliaty of the r fet 35 then defined s the
nueaber of tracks [secd and sheulder) within & 3 cone of the doster center. Table § summazes
the cubs imposad st the tau cluster level.”

The vaciables in the TAT bank are Bsted in Appendiz AL

Tracks vwith

At least one calotimeter sood bower with By =4 eV

s with B o L OeV i 2 cluster
8 e within AK < 0.4 of cluster center

Secd brack with 7

Table i: Loese requicements for meking o TATY bauk [From Hoblmann's thess).

N0 e jots that e dasteed wiRg 3 cone of vadins 4 15 nod space fot this,

2.2 Tracking Quantities

For vah track in bath the outer vone and the inner vone, we want the following’:
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2.3 Calorimeter guantities

CALS buuk Rinbos of jot [eone = 4.4 cotaining taz

CALS bank wwaer of ot [eane = &.7) contaiing tan
= pstion of vextex wed in caleating Pr (allows vecakznlatieg Pt )
Py of the closter

i in s of the G

Rowats it tae dister
Eaets i sl elbstee

towers bordrring the clister

Eawete bovdeeiny, the eluster

.4 [osteoatsd fon Jeskage, mault iR,

Lenlage eoreactions (94,6.7
HTIC toan it sk CHA tower

B R ] T

¥ e Golaition we DAy tagbits o [Taks ot 4l 3 the SHESE cake- ik LUAL c3i0 Wet ol the TAloWIBE QEARLINS
only fot tacks 3¢ e ianec conn. Howares 1w niay allow oma kotr-izoneart o aack it e ontat aden, 3 In the photos

ewcn, for sxample, s> wn do not have a salstakial luniosity-dnpendant inelieianey.

Your comments are appreciated

2.4 CES gnantities for tans
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2.5 Other {miscellaneous) guantities for Taus

FemtaRt Hantanan tabon

TR

[ apranmiation

0 foemation
Chosinic filtec: bit mask
Chosizie Bliee: agle ta bth sk
Ciosinic flet: d, tsed
Coasinie Rlee: “bnckwaeds’ Liack 0,9, r
Cionversion RIer: Bt niask
Clonversion Rlter: Sepatation
Clonversien fiker: Delta cotan-thata
Clomversion fller: Past Wase
Clonvesion Rlier: ssnision ¢
Coonversion fiker: conrersion plei
Clomversion Rlit; conramsion
Cionvesion Rlier: shatges of 2 tracks

Enensart |
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Run |l Tau Reconstruction

 Use Run | experience
— Start with implementation Run | algorithms in new
environment
e Design softwareto fit Run |l Framework and Run
| EDM in the best way

 |nclude new algorithms

— For example, include track impact parameter into
ConSI deratlon Tau Studies in Top Events |

EET Meeting, August 17, 1999
sarah Demesrs, Lmversity of Hochester
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Design of T - related AC++ objects

Reconst ructed Object

CdfTauCollection

Igh Level Object

Kinematics

KinematicObject
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Summary

« Hadronic Tau's are good trigger and
reconstruction objects

« Tau working group is moving ahead
— Trigger studies

— Software design
— Algorithms
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